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Editorial
Relations and Kleene Algebras in Computer Science
Relational methods and calculi have a long history in mathematics and computer science. As algebras of logic, they
emerged in the second half of the 19th century through the work of Augustus de Morgan, Charles Sanders Peirce and
Ernst Schröder, but then became overshadowed by the programme of logicism in the early 20th century. After Alfred
Tarski single-handedly revived the area in the early 1940s, relation algebras quickly started to flourish and evolved into
an important part of algebraic logic. In computer science the relevance of relational methods has been recognised from
the very beginning. Applications ranging from program semantics and artificial intelligence to data bases and formal
software engineering have since been explored.
Kleene algebras are of more recent origin. Stephen Cole Kleene’s quest for axiomatising the algebra of regular
events in formal language theory in 1956 motivated pioneering studies by Arto Salomaa, John Horton Conway and
others. More recent work, notably by Roland Backhouse and Dexter Kozen, and the influx of ideas from fixpoint calculi
and computational logics, established Kleene algebras among the foundational structures of computing and opened up
a dynamic field with widespread applications.
Relational methods and Kleene algebras share a common spirit. They both axiomatise, in a simple algebraic way,
operations that are essential for computing. They use equational calculi to reason concisely and abstractly about
computational systems. They build upon powerful methods and techniques of abstract algebra and algebraic logic.
This special issue of the Journal of Logic and Algebraic Programming reflects some current trends on the topic
of “Relations and Kleene algebras in Computer Science”. Its eight research contributions underwent a thorough two-
round refereeing process. In the first round, a programme committee selected 25 technical contributions out of 44 initial
submissions for the joint proceedings of the Ninth International Conference on Relational Methods in Computer Science
and the Fourth International Workshop on Applications of Kleene Algebras. These are published as Volume 4136 of
Springer’s Lecture Notes in Computer Science series. In the second round, selected and substantially revised papers
were reviewed again for this journal, most of them by new referees.
The papers selected give a fine demonstration of the universality and relevance of relational methods and Kleene
algebras as conceptual and methodological tools in computer science, from mathematical investigations to inter-
disciplinary applications. Kamal Aboul-Hosn and Dexter Kozen extend Kleene algebras into a fully compositional
semantics for programming languages with local variable scoping and present an equational proof system for analysing
programs in this language. Rudolf Berghammer and Gunther Schmidt introduce and investigate relational measures
and relational integration as generalisations of fuzzy measures and provide application examples from preference
modelling. Ivo Düntsch, Wendy MacCaull, Dimiter Vakarelov and Michael Winter prove a topological representation
theorem for a certain contact algebra for a region-based theory of space. Peter Höfner and Bernhard Möller reconstruct
neighbourhood logics, that is, interval-based modal logics that have previously been applied for analysing real-time and
hybrid systems, in the setting of modal semirings. Wolfram Kahl introduces relational semigroupoids as algebraic cores
derived from allegories, Kleene algebras and modal Kleene algebras and shows how these can guide modular library
interface design in relation-algebraic programming, for instance in Haskell. Annabelle McIver, Carlos Gonzalia, Ernie
Cohen and Carroll Morgan apply a variant of Kleene algebra to the verification of distributed probabilistic protocols,
in particular Rabin’s mutual exclusion with bounded waiting, and provide an implementation in an interactive theorem
prover. Giuseppe Scollo, Giuditta Franco and Vincenzo Manca reformulate some classical concepts from dynamic
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systems theory in a discrete relational setting with the intention of supporting the analysis of biomolecular systems
in terms of metabolic P-systems. Finally, Michael Winter studies a canonical weakening of the notion of relational
product in relational categories.
We are indebted to all the authors for submitting their papers and to the referees for critically reviewing them. We
are most grateful to Jan Bergstra and John Tucker, not only for making this special issue possible, but also for help
and advice. We would like to thank the Steering Committee of the RelMiCS/AKA conference series for pre-selecting
papers. Last, but not least, a special thanks goes to Inge Bethke and Hanna Watering-Obluska for helping us with the
technicalities of preparing this special issue.
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